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The invention relates to abrasive grain.,
One object of the invention is to provide abra-
sive grain for set-up wheels and sandpaper which
" shall be free-cutting and give a high ratio of
material removed to wheel wear. Another object
of the invention is to provide abrasive grain of
good cutting characteristics which adhere well
to a set-up wheel or to sandpaper. Another ob-
ject of the invention is to provide abrasive grain
for set-up wheels which will give -an excellent
"rate of cut as measured by MR/WW and also
by MR?/WW where MR is material removed and
WW is wheel wear.
Another object of the invention iIs to provide
a superior grit for abrasive coated products. An-
other object of the invention is to provide abra-

sive grain of good bonding characteristics rela- .
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tive to glue and sodium silicate. Another object

- of the invention is to provide a soft acting abra-
sive grain. Another object of the invention is to
provide abrasive grain which will make a sili-
cate coated set-up wheel act softer. Another ob-
Ject of the invention is to provide abrasive grain
which gives good performance on polishing
wheels, whether bonded with glue or with' sili-
cate. Other objects will be in part obvious or in
part pointed out hereinafter,

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
arrangements of parts, and in the several steps
and relation and order.of each of said steps to
one or more of the others thereof, all as will be
illustratively described herein, and the scope of
the application of which will be indicated in the
following claims. : :

Fused alumina AlLO: is commonly used in
grain form for the coating of set-up wheels to
grind such implements as hardware including
small tools, bumper bars for automobiles, also
automobile bodies and fenders, agricultural im-

plements and the like. Set-up wheels may be of

many different forms, but often consist of disks
of canvas held together by a central spindle and

o washers, the peripheries of the disks being coated

with glue or some prepared cement ‘such as- so-
dium silicate upon which the abrasive .grain is
sprinkled. The present invention involves im-

proved aluminous abrasive grain for use as above

indicated and also from which to manufacture
sandpaper and abrasive cloth. v

By the expression “aluminous abrasive” or
-“alumina” I include the product of the electric
turnace which is mainly crystalline Al:Os in
various degrees of purity including the porous as
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largely Al20s, corundum which is a natural
alumina of high purity, and similar materials
the major part of which is alumina of the formu-
la Alz:Oa3.

Considering now the preparation of the new
improved product, T may proceed according fo
the following example:

EXAMPLE -

To 300 pounds of No. 120 grit size dense brown
fused alumina of chunky shape were added 4
pounds and 12 ounces of water and 5% ounces of
commercial sodium silicate (Naz0-+3SiO2+45¢,
Hz0). The materials were placed in a mixer and
mixed for flve minutes. Then 2 pounds and 3
ounces of plaster of Paris, caleium sulfate
(CaS04.12H20), was added to the mixer and mix-
ing was continued for ten minutes more. After
mixing, the product was placed in cans and

‘heated in a kiln at 475° C. for one week. The

- product was then screened and, aftar screening,

was complete and ready for sale. No sintering
took place. during the heating in the kiln and

- final examination revealed an excellent coating,
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well as the dense product, also emery which is 55

very uniform and well retained.

The object of the foregoing ‘was to coat the
alumina grains with calcium sulfate. Plaster of
Paris containing one-half of a molecule of water
of crystallization was used but other calcium
sulfates could equally well be employed. For ex-
ample, hydrated plaster of Paris containing two
molecules of water of crystallization could be
employed or it would be feasible to use fully de-
hydrated plaster of Paris which is - generally
known under the name soluble ., anhydrite.
Whichever one of these calcium sulfates is em-
ployed, the product is substantially the same be-
cause the heat treatment for one week at 475°
C. removes the water of crystallization and the
final product is substantially dehydrated calcium
sulfate, viz. soluble anhydrite.

I could equally well use either of strontium
sulfate SrSO4 or barium sulfate BaSO« and ex-
cellent results can also be ichieved with mag-
nesium sulfate MgSQs although it does not ad-
here to the set-up wheels as well as do the other
three alkaline earth metal sulfates. Within the -
scope of my invention, fused alumina may be
coated with any sulfate of an alkaline earth
metal. _ ) _ :

Polishing wheels coated with the coated abra- -
sive grain of the invention gave excellent re-
sults, as shown by the following tables. The
coating of the grain upon the wheels was very
even and well retained. The grain showed little
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tendency to shed and dustiness was very low.
The grain showed no tendency to pick up mois-
ture, .

Comparison tests of coated grain according to

the invention were made against other coated -

grains. ‘The grain of the invention will be desig-
nated by the number 1. Abrasive grain No, 2

_is the same chunky, dense, brown fused alumina,
heat treated at 600° C. for hours but without any
coating. Such grain has been found very useful
for set-up and polishing wheels in the past.
Grain No. 3 is the same fused alumina coated by
means of sodium silicate with clay and iron
oxide. This treatment has been f_ound to be
very effective in the past. To make the com-
parison fair, grit sizes 120 were used throughout.
In preparing grain No. 3, the chunky fused alu-
mina was first mixed with water and sodium
silicate and then the clay and iron oxide were
added, the procedure being otherwise substan-
tially the same as in the case of the preparation
of abrasive grain No. 1 of the invention.

Canvas polishing wheels 16'/x2’'x11%’" were
used. Three wheels were set up with glue and
three wheels with a commercial sodium silicate
cemnent known as Grainlock “C” cement. The
polishing results were as follows:

‘TaBLE I

Abrasive grain coated on periphery of canvas
polishing wheel with glue bond

Mt (M.R.)?
Grain | Wheel | 2818 | agin |W. W. | M. R. | M. R.| (Min.)
wear | DAITO | yies | Min. | Min, |W. W. [(W. W)
. My
5| 77] 14| 20 31
75| 75| 126| 17 21,
5] 7a) 1Le| 16 16,
TaBLE I

- Same—Remarks

i. Even and free cutting, right to canvas.
2.:Acted hard, cut well at first, then glazed,
3. Harder than 1, glazed, slow.

‘TaBLE I

Abrasive grain coaited on periphery of canvas
polishing wheels with sodium silicate cement

Mate- ML R

Grain | Wheel | rial re- [ Min- | W. W.1 M. R. | M. R. |_(Min.)
wear | moved | utes.| Min. . |W. W, |TW.W.)

(Min.)

Grams | Grams
) DS 35 1075 80 4.4 13.5 3.1 41,
f S, 17 700 7t 2.4 10.0 4.2 41,
b S, 450 900 551 . 8.2 16.2 2.0 32
Tasre IV

Same—Remarks

" 1. Smooth cutting—very little ‘glaze.
2. Very hard acting but cut well. Finally glazed.
3. Cut well but had short life.

In explanation of the foregoing tables, it must
be understood that there is no possible standard
of excellence of any grinding wheel, polishing
wheel or the like. The ratio of material removed
to wheel wear has frequently been used as the
measure of performance. But it is clear that a
diamond grinding wheel having an excellent ratio
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of material removed to wheel wear might be 75
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totally unsuitable for some production job where
a high rate of production was required. In other
words, the manufacturer considers not only the
economy of the grinding wheel but also the econ-
omy of his operator’s time. The time employed
by the operator in doing a particular grinding
job is, therefore, a factor. So also is the shop

. overhead. This being the case, variations in

the wages of the operators will set different
standards of excellence for grinding wheels and
polishing wheels.

It has lately been considered that a rough
formula for the excellence of many abrasive
products is expressed by squaring the material
removed in a given time and dividing by the
wheel wear in a given timé. This formula takes
into account average rates of pay and average
overheads. A polishing wheel may show a high
ratio of material removed to wheel wear and yet
be unsatisfactory because the wheel acts too
hard and it takes too long to do a given polishing
job.

In Tables I and III the heading “Grain” iden-
tifies the particular treatment as aforesaid, the
heading “Minutes” represents the polishing time,
W. W./Min. represents wheel wear divided by
the time, M. R./Min. represents material re-
moved divided by the time, M. R./W. W. repre-
sents material removed divided by wheel wear,
and in the final column material removed per
minute squared over wheel wear per minute
represents material removed in one minute
squared divided by the wheel wear for one
minute. : :

It is noted that with glue adhesive, the grain
treated according to the invention showed the
highest ratio of M. R./W. W. and also the high-
est ratio of material removed per minute squared
over wheel wear per minute and, in fact, grain
according to the invention was decidedly better
than the next best. When using sodium silicate
cement, grain treated according to the invention
was equal to the next best, viz. No. 2 which is
merely heat treated, in material removed per
minute squared over wheel wear per minute
although somewhat inferior to No. 2 in ratio of
material removed to wheel wear. However, the
sguared formula probably represents & more ac-
curate quality rating and the grain of this inven-
tion can be rated as good as heat treated grain
for silicate wheels and better than heat treated
grain for glue polishing wheels. It is a distinct
advantage to have a given grain which gives a
high quality performance both with sodium
silicate and glue cements on polishing wheels.

Tables IT and IV show accurately the manner
in which the grains perform and show decided
superiority of the grain of the invention over
the other two selected for comparison. It may
also be observed that the comparison grains 2
and 3 have heretofore been the best in all around
performance. :

The procedure for setting up the wheels with
glue was standard throughout, using 256% glue so
Iution for set-up after sizing with a 15% solution.
Two coatings were applied to each wheel. At
least 48 hours was allowed for drying at 85° F.
and 50% humidity before testing.

For setting up the wheels with sodium silicate
cement, the instructions found on the Grainlock
“C” container were followed to the letter. The
wheels were sized with a 50-50 mixture of ce-
ment and thinner. Two coatings were applied to
each wheel after which they were dried at least
48 hours at 140° F. before testing. Polishing was
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done on a polishing jack with a wheel speed of
5000 surface feet per minute and a traverse of 40
feet per minute. Tool steel plates were ground
for one minute each at 40 pounds of pressure.
After grinding each five plates, the wheel wear
and material removed were recorded.

Tests were also made to show the relative
amount of shedding with the grain of this inven-
tion ag compared with other grain in glue bond.
It was found that grain No. 1 treated according
to the invention has slightly less tendency to shed
than grain No. 2 or grain No. 3. B

It will thus be seen that there has been pro-
vided by this invention an article and a method
in which the various objects hereinabove set forth
together with many thoroughly practical advan-
tages are successfully achieved. As various pos-
sible embodiments might be made of the me-
chanical features of the above invention and as

the art herein described might be varied in vari- o

ous parts, all without departing from the scope
of the invention, it is to be understood that all
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matter herefnbefore set forth is to be interpreted
as illustrative and not in a limiting sense.

I claim:

1. As a new article of manufacture, a single
discrete abrasive grain, unbonded to other abra-
sive grains, consisting of crystalline alumina
coated with an alkaline earth metal sulfate.

2. As a new article of manufacture, a single
discrete abrasive grain, unbonded to other abra-
sive grains, consisting of crystalline aluming coat-
ed with calcium sulfate,

3. As a new article of manufacture, a single
discrete abrasive grain, unbonded to other abra-
sive grains, consisting of crystalline alumina hav-
ing a coating of sodium silicate in which is a
quantity of an alkaline earth metal sulfate.

4. As a new article of manufacture, a single
discrete abrasive grain, unbonded to other abra- .
sive grains, consisting of crystalline aluming hav-
ing a coating of sodium silicate in which is a
quantity of calcium sulfate. | . ’

ABRAHAM ALBERT KLEIN.




